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t)*). ^'JXf-Uy«IS[<7^^%^HFfi*<103 -10* 
-An -CRi =CR2 - 

izzT. An (±. mB-^iz'm-ttmm'm¥ 
it-^m. Ri . R2 »i-?-ti-enM4t*s. 

-2 0<r)T)V^)Vm. g^St6~2 0<Or'J-;P«. K^lO 
-CR3 =CR4 -Ari 

CiClT-, Ar2 

4 fflm± 5 0 <BJaT*»^.=5:S T l> -/PS * fctiSSS^^ 
^ifta, R3 , R4 Ji-e^i-fnifeit:**, ^Scl- 

Gi -An -G2 
iZZT. An {±. ^f^^tgg^-^S^IS^^-' 1 
4TO±2 0<iaT*»^.^:ST'J-kya*t««^ 20 

-fh^s. Gi . G2 ii^ti^hm.iZ7m, mm 

~2 0^?)T;^=¥;^S. ^S:6~2 0<0TU-;l«. ^ 
[ft41 

G3 -Ar2 (4 ) 

:zzx\ Ar2 a. mj&^imH-i-?>mm'fm^ 
4fflm±2 omj.Ti}-i^^^T>j-uymtfit±m^ 

it-^m. Ga (i**. 1 ~ 2 0 COTfU^iUm. 30 

^Ia6-2 0COTU-;P*. ^ia4~2 0<?5^S«S 

Gs {iie ( 3 ) cOGi tJj:lf/*fc{iG2 tKi6 



If it*n=B^ ( 2 ) i>ff)X'h?> z b i:mLt 
(1) 



(2) 

A [it*a2 ] TiK ( 3 ) T^^iisty — ^®aia 

±ja^, #'=>fut»^H^tTa^ (4) £0^^^ 

[fl:3] 

(3) 

[0001 ] 

SXV h o;|. 5 ^ y -fe yx*^^ ( OT. *r»E L^^ 
tv>a;^*«*l.. ) fcr^rs. »L<{i. 5Slu®3feS: 

[0002] 

xu^' ho;P5:^.-y-byx^^ (JJIT. MiELS^i: 
V^a^i:*^S)S. ) e9i.Jf>'<>y^'^^hfcLTiOffi 

L/^Z:^lS5S=&:rri.*^^ (^Mie 59-194393 
^'jm) -^^ «5H^^ll7fe«St (W09 0 1 

3lA&nmmm. #irF3-2 44 6 3 0-^4^ 
m)m^^tlX\.^t. e::h.4>*®«^S:ffll^fcxU^ 

v^)v^^ y^yxmi-\i. iiiaEL«i^{cifc'<.. 
[00031 ztitx\zm^^ixt>m'it^mMmt 

LT. wo 9 0 1 3 1 4 S^{mWm^Z\t. TT^ttB? 

mfiimm±.^zmskL. mm.^mozt\ziy)m. 

W^. WmS- 2 4 4 6 3 0^4^«t:{i, -E^tlg**^' 

■rs#''J-2, 3--JT)Va^i^-p-y3L=.V'y\z- 



(3) 
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10 3 6 2 m^^m) . liJ-t. Z(7):ii^V'7-<7Mm 

[0004] ^(nmizm^mMmt txm^t^jF 

mmS^tLX^-^h C*^^-V- (Natu re) 113 
65«. 628H (1993^1^) 3 , j^W^ti^^ 
ir^ffUz^-r^MiH^m^tLXtiZ. 5-i^j(h 
^>^- P - 7 X- yxf-W- y:fi|jgi: P - 7 x-W- y h' 
-]^y<Dyyi^M,^-^C:^^i-^- (Natu r 
e)^356#, 475(1992:^) ^^yoi-Uy 

\z-uymmkmmm<^mi::^~-y-)vm'^x'^ l 

Cv^'otpdf jL-yl/X (Mac romo 1 e 
cules)®2 6^, 1 1881: ( 1 993:^) : 

[0005] 

{±. mm-mz-w^^^^-r^^irmmLx . n 

*). m'F(rm^iz-o\^xn^'fmMmcomm^L 

t^iom-^mm^x^ht. mmTn^tn^^ 
ff)m^^um^^im»Lx\, ^^m^hh*). 

-An -CRi =CR2 - 

c^r-e. An ji. m^-^tzmH--r^mmmiwfi 
4m)±2 omikTtf*(^^j:?>T*j-uymfcimmi 
it^m. Ri , Rt a-ea-fiiiJiAfc**, ^ai 
~2 0ior;i'^r^i'a, ^gc6~2 0<7)r'j-;p«, 

-CR3 =CR4 -Ar2 

R3 , R4 ki^ti^nm^nz^m. mmmi- 

a4~2 Oc7)asgSfl:^!|^«iJ J:t/i^Ty«*-^>^:&8f 
Gi -An -G2 

4iim±2 omxTi}^t>^j:tr'}-uymttz\mmi 
^b^a, Gi . G2 \t^ix^tm<nzmm-2o 

<^T)V^)Vm. ^#SC6~2 0<OT'J-;P«. ^iC4 



* mml.z■o\^xm.■^^^'^•&t^:m&^^ Ltz t»<7){4 
'sat>tix\^tci)^'ytz. ^t>i,z. ^i-^3feagta-^?iltta*< 

[0006] ^w^ff) mM. mmz-^mxh 0 . m: 

m^im. tiXi/m^'fmi^^m^.^xmfsmizj: 
uizmx'^ hnmm^. m^^ym^ i^m^i^ 

[0 00 7] 

^£mm^x. M^FHm^aiimMtLxm'^tzm. 
E \^m=i-ff)mM»ii^x/n=m^i:^±.^-^htzmz 

[0008] ^j:h*>Mmrdiiizmtmix-i>h. 
«o®L#fi[^isysuui^*. jii^-etK^ioisoiiL 

^UXf-^ym»«^¥WFfi**103 -107 -Cfc 

[■(1:5] 



(1) 

[fl:6] 

(2) 

*[ooo9] C23Tie^ (3) T^i^ixatyv — 
^^mi^^h ^ t ?&mfci-i. c 1 3 iB®io«^ 
[^k7] 

(3) 

[fl:8] 

G3 -Ar2 (4) 
4ffltUi5 OfflWT**^*^:!.^;-^^**^^^^^^ 
^St6~2 o<ory-;PS, ^jgSl4~2 0<0«^ 



5 

G3 »M (3) «OGi aXlZ/ttcHGi bRfti 
[00 10] C3]i!'-^r<fct,-^r*^Hji^«^^J 

t tiBtasrWi-s^fisxu ifvwi'^ «y -fe yxs^ 

[00 11] 

■Ti.. *?|BBc?>s ( 1 ) T^-rm^^miimm-^ 
^ ( 1) <oA ri t Lxii. mj^i^m^thmm 

Rt R7 Rti Rli 




atJj:tfTy-;P5r=^rvffi; ^'?>t/t«?«it4~l 4«0 



(4) :OT^9-45478 

6 

it^. g^^:C:«S[||«03^iaaULhi:^ 

[0012] ftfwtctt. Tm^9iz5Tcf2m<nmm: 

[€9] 




J« [001 3] C:fLf>c7)^*>-Cl. 4-7x-W'yS. 
4. 4' -h'7x-UyS, 2. 6— t^^Wy^. 

9, 10-ryh'Juys. 2. 5-tftiv>^M;p 
1, 3-7x-u>ffi. 1. 3-:^7f•^y^, 



(5) 

7 

2, e-y^Oi^yj^/i^. 2, 4-^y*jyi^^)\^ 

til, 4-yj:~Uym. 4,4' -b'7x-U>a. 
2. 5-eU>''>'>'''<;l«. 2, 5-f-x::i^ya. 

1, 3-7x-uya. 2. 6-e'j>^yj^'>f;p«. 

2. 4-^y'J>'v^;l^. t}J:tX-?-a^>c7)g|^f*c-C*> 

bifix'^h. ±tz. ^ ( 1 ) ffym^mLmm><r>\L-v 
«s 1 ~ 2 0 cr>Tiv^)vm. 6 ~ 2 0 or y -yi' 10 

[00141 ^sSt 1 ~2 0<OT;i^^;i^ 

fcLTtt. x^/i-a, rot;i^. 

'<^yi')vm. ^^=y)vm. ^ri-)vm. :^9'h)v 

4-Ci ~Ci4T;U3^i^7x-;P« (Ci —CuliM 
«»l~14T*5C:tiSr*-r. OTt. l^a-CJ) 20 

) . 4-Ci ~Cl4r;^^;^7x-;^s. 1— 17 
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[0015] i^wmm'ifiwm<r)i^m\imi^ 
v^iiffl-e. if.wm^'ft^twmh lt^ ( 2 ) 

S^}H«<*«0^ ( 2 ) •C^$ixS*3gSc7)A r 2 fc L 

Tj±. ^tgfe^{c^-ri.^JMm*^'4~5 0tor'j 

SItjtiOd t>i!'^^< 1 1> lo> fc-S.vMi^1iii^^tr 
^t/::Ji-e<tJiU:.<^**-eii-eii2ffl*^:J±-eiitUiO 
Mf*c«fc« . TIB^b 1 0 1 m<ry^Mc^l^t. 

[0016] 
[ftlOl 



(6) 



_^rv«. -O^ ^0""" -^Jt' 
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1 0 



Rttl JHn 




Rib >*«• 




-^n» _0_R. ^-f_r"^;Lp^^_ 




Rub Rvr Rm Rib Rim Rim Rvt 

Riw Rw Rm Rn Ran R210 



"W rfjM i— ' "» "210 i — 



Raaa Ran _ r— J^sm 




(R8o~R297 ^ti^tim.iz. Tiim. i^rym. ^ 

: i^mzmm. 4-14 <0«^^^!Ba 
::ti^<7y^i)^X'7 x.-fi^m. i—f-yi-fi^, 9-ry 
rVD;!^. '<.yy:t^i?-vu;p«. 4- (n, 

^yVfVm. 4- (9-Xf/l'>'^'V'J;l') 7x-;ua. 9 
-y3:-)U-3-:^fW<YVJ\^XX/itlt>ff)mmW* 50 



ryhy;i^», jr#-9-i''ry'j;L'a, 4 - (n, n-s/ 

U'-yUS. 2-7;P:turiyua, 2-^y*J/l^^ 4- 
(9-;«ryUAV>;yl^) 7x-;Pa, g-^x^/P-B- 

L<lii— 9-ryMJ;i^. i-trt-ri 
2-7;i';rv-;i^it/m<?>wg|^(*t** 

[00171^(2) t:^^*iS*JgS<7)h'r:W'>'St 

~2 0<oT;p^;pa. ^ae- 2 0 cor ^ 



1 1 

fi. :L^)vm. ^y^)vm^ '^^s^yus. 

7x-;pa. 4-Ci ~Ci4r;P3dfi/7i-;i^ 
a. 4-Ci ~Ci4r;^^;i'7x-;i^. 

ill.. 

[0018] *f6Bfli^S^H^^3t*»i. @fWit«-C^ 
i^L. ^ ( 1 ) -CS^^ns^OiiLmffi^ l^JJLh 

htiK ( 1 ) T'^^ixS^OjiLmfiLc^lW^^') 
jR L*fico 7 0 %iJLh-Cfc S ^ i: *5 J: 0 * L I H 
[0019] *«HHcoa^H^3t*tom^S«. ^^fi 
x^uytm-Cl 0^ —107 Tfeiitfi^t:^ 
$ix-r, tsOiRLfiSt^-e^oSO^tioTt*^*. fit 
Mtt<7)^-^>HRfc:{iiC ( 1 ) X'^^1x&m*)MLm&. 
cO^STlf*L<«4~l 000 0. ^(i>{cntL< 
Ji5~3 0 0 0. mzUtt<{i8~~2000X'S)h. 

gy^'nvh^^^^^- (GPC) tciO^toTt^^y^ 

[ 0 0 2 0 ] ^ri>. *l6HBcoSrJH^®3tf*tt. 

fe^>^utiiftO. 5tag*5HoULh*l.^t>^ ( 2 ) « 

[0021] ^^mnm^^^FmM^ii. mzmm^-^ 
xfSM-th^bis^T^hifi. x'omfmizmi. 
ff)X\<m^i%itzibizii. i-^</m&^^^t^*)iz 

L<«r 'J-;P^^i^» : ii^cf±^a4~2 

[0022] iix^>«Og^fc LT{imTOi>co*ifi?5* 
^S4~2 0<0r7l'^;l^i:LTJi. ^f'/l' 

'^.y^yua. '^^i^^ua. '^rf-;!^. 
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1 2 

i/c. K«a4~2 0<0TyUr7^j^StLT{±. ^h^Sf 

*Lv\ K^Sc4~2 0«7)T;i/=^;i^5j-st tTti. y 

jgt6~2 0<OT'J-;PSi:Lt:«, 7xn;«. 4-C 
1 ~Ci4r;P3^i^7x-yPB (Ci ~CM»i^a*« 
l~14<7)V^i^H7)SrCftSC:t$:^. ) . 4-C 

1 ~Ci4r;w^;W7x-;i^, i— ^7^;^a, 2— 
7^;PS=5:i:>'fiHK^$til.. ^Sc6~2 0cor'J-;l' 
^t^i/Si: LT«. ^xy^^-ai^t^lSSnS. 
^t^iB»afcLTtt2-^x-;P«. 2-tP'J;l«. 2 
-7»J;l«. 2-, 3-^3t«4-b'Ui'';l^«^i:*«M 

20 [00231 ifx^>Sfta<^«. atiH^^FPfit^ 

a^^#Sa^^^>. ^ii<^cOSSia*i3)-^S6 0 0 

ti*>tfo^fc:o . 1 w t xmMm^'th^ tnpx'% 

30 S. 

[0024] L«i4^fig<0|gtC. ^tl.<c.<0*«SjSI 
[0025] *IEHBcOS;}H^fl5<^)i8ii*ffii: LTti 

m-m^zM!^^^iRj^izx o , ^ ( i ) x^-tm 
Srmi--&RJEWiw i 1 1 i gsm. KAo^yfl:;* 

X;U*r:>>AS:})-^. Knoevenagel 
Kfi?=5:fc'*^0<H^$iiS. (3) <7)2':><oa 

[00261 W i 1 1 i s^TltGi tGz 

UpTfUr^VmX'hhit^t. Gi bGz 3!p*X*::i 

50 ( 7 ) TWi/'r/l^Tt H^b^l?!!^^ ( 8 ) X'^'J 



(8) 
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OHC-Ar3 -CHO (7) 

[^12] 

X, - Xi ■ 

(C, Hs ) , P* CH, -Ar4 -CH, P* (C. Hs ) , (8) 

C A r3 fc A r4 ii. ^tl^tm^iZTSi ( 1 ) *OA r [ 0 0 2 7 ] tfz. ffiiVNay'>-fb*^T1iM3gtcyNn 

1 x'^^tii.m^(y&imh. xi - {±*t>f:tyTv\Q lo yy^t^^^/i^ii^^Lf^^^mtit-^irmm^i-t. 
yyim^yty^j:t'ipm^$tii. ^ ^ litis] 

Xi R298 HC-Ars -CHRzss X2 (9) 
Xa {iVNP^r-yS^. R298 . R299 mtl^tlM [00 28] tfc. Xj\^t^-^J^&^imX'im^iZX 

Xs - R300 R301 S* R302 HC-Ars -CHRsos S* R304 Raos - 
-X3 - (10) 

[ 0 0 2 9 ] $ hiZ^ Knoevenagel R^TJi 
20 i^W-i-JU ■ ■ ■ ^5XMJ- ( J . 

Org. Chem. )||25^. 813i:(1959 



CArs ( 1 ) +<OAri -CSSnSSi: I^S^O 
X3 R302 . R303 (i^a-fixtt 

i^rys, K*ici~2 0<^T;i/^;p«. r 

'J-;l^i>J;t^T'J-/Pjr^i^S : =5r^t/fc:^lc4~ 
14c0SS^ft^!t*a*>^>^I.SF*^^>SJffi/cS, R 
300 fcR3oi . R304 fcRsos ti-f-ii-fiiiiAit^S^ 
1*>^>1 OiT«OT/l'=^/l^*/ittR3oo fcRsoi . R 
304 tR305 jtP'eil'fixMifcr^jSS-fc^TI-^S^ 
St4l3Lh<Oy^'aT;W^f;P«-C*>S. :) 

OHC-Ar7 -CHO 
1^16] 30 

R306 H2 C-Ars -CH2 R307 
CArv tArs \t^il^Km.\Z^ ^ (1 ) +<OAr 
l-C^$iil.lltPa<?)a. R306 i:R307 \t^ix^i\. 
i'T/tt, ^S:i~2 0«r;k^;w 

SCOT U-zl^it^TU-yl^^r:^!/* ; ^:^>tXt:|^ 

ic4~ 1 4c^)assft^!i?!ia*^f,^:?,gA^^>s{jiifca 
tf. in-7x-^y>''r-feh-bU;i'i:, fflS^Si^'r 40 

;l-rtH-fk^. 0«;t.{f. 2, 5->'':t^5'f-;pJr=3f i^x 
tC, W i 1 1 i gRtfjfc Knoevenage I RJE 



^) , - yS— (Makromo 

1. Chem. )|g74iS7 1H (1964)^t:|Effi 

-fb^fc^ (12) T^-r^^t ^fflB^-ri.. 

[^1 5] 

(11) 

(12) 

^Lx^^-ttm. ztii^-r^x(r>m^mi^tL 

[0030] OV^-C, a^^t?gtt^:3fe3ga^^ ( 4 ) 

x-m-itrnt^tR^^^h. ^(4) -c'S^-ros 

Oj^e^^i.. i-^t>^. Wi 1 1 i s^JSVit 

( 4 ) C0G3 T'^$nsafc LTJi-en-fntJtLTr 

)PPS"C«±X;P*ri'>AJga. tt:^ Knoevenag 
h. Z.tL(><r>0*>. Wi tt i g^^Knoeven 

age \Rmzx?>ijmtf'. sisti<7)mm^um<o^-m 

[ 0 0 3 1 ] J: ma^m^z. *l&f5J<7)S^H^W*c<7) 1 



1 5 

mmth. wi 1 1 i g^^zx*)r*J-l'yt'~]^y 

JS;^-frT*X*r:r>AJg^^«L, Clftfc^ (1) com 
^fflc^T^^^-frSWi 1 1 i g^tiO, ru-i^ 

^mi^ill. ^'^t. ^ ( 2 ) 0«|jiSr#tjnn>-' 
yit>(i-fl^it-^. Mia. 

Wi 1 1 i g^tcJ: 0. 5l53g^M»3iiititfi^**>' 

{^yy -(-izxiMmcmmmi-rhzbimtL 

v\ 

[0032] *|gHB<7)S4H'W*S:mv>-Cf^^$*tl. 

mtmrnmizmMmtimi^tiiEimmmim 

mcnm^tmm.inm^m^'^hit^m^h^^iz^t 
tih. ^i^iz. ^^izmitrmizm^hms^^ 

[00331 ^wmm^m^t b i>izm^tih 

Vt^bLXii{^(Oi>ff)ifimX't. ^izfm^ti^j:^^ 
ifi. mMimmbLXli\:yYOymmi¥. TV-fV 

y'mmi}^. m^mm^mb Lxit^^^i^rY-ii^ 
ryhy^yi^ji^yiiXX/^cD^iii. ^y 



9) !^m^9-45478 

1 6 

Y^yyi5Xi/^<7)mmi¥. i-yh^yy}5Xr/^(om 
m^. Tyhy^yytiXi/'tffymiii. T-hyi^r/ 
Tyxy^y-jj(:}^y)3Xi/^<nm^i^. yturti^yy 

[00 34] 1^166 3-70 2 5 7^. 

K63-1 7 5860^i^«. !^I3¥2-1 3535 9 
P2 - 1 3 536 1^. |3l2-20 99 88^. 1^ 
10 3-379 92^. 1^3-1 52 184^^ffifc^? 

tix\>^hi>mi}mn^tL?>, lEimmmbLxith 
vy:>L-)v=jT^ymmi^. m'fmmnb L-cti^r^ 

Tyhy^yyiiXX/^<7)^f^. 8-bHo^^4f/ 

iimmmbLxii4. a- -tx (n- (3-^f-;i^ 

7xr:.yl') -N-7x^;UTSy) b'7x-;K 
j^ff¥tfcLT{i2- (4-t'7xr.y;I.) -5 - (4- 

t-rf-yw^x-;!/) -1.3. 4 -3^■^^^>''Ty- 
20 /P. ^yydfyy. r^h^dfyy, bux (8-^y 

T-ffl<r^Tt,J:v>L. 2a»JjLhSrS^L-Cfflv^TtJ: 
[0035] (lEfL^ 

^fflW L^rv^g^-c-eix^. LXim.m>tiiii. 
y>\ ii^. ^trfK=*tLTl~4 0Mfi%T'J)'9, J: 
Offit<Ji2~3 0fii%T'fcS. 
[00361 *^jO©^H^f*tfttCffiffl-C§ 

'si(rmmnbLx\m<,z^^ix^j:\M)K mt\i. i- 
yi^i^ymmi^. ryhy-tytaxf^c^mmi^. 
uyt5Xi/^<o^t^. ;KU>f-y^, ^^yry^. 

7^ b 7 7 X — o'<.>':J' i^x yt> it^-e^o^*. 
■r b 7 7 X r^ypyrf i^'x y tJ itf i:'5rffllr ^ 
ftflcWlcti, ^X.Jf:^aB5 7-51 
7 81-v. 1^5 9-1 94 3 9 3^^ffifc:Eil§flTV^ 

mmim-thit-^cowzX'oxi>m?>cr>x\ + 
mmmbmimmmL^j:\>^amx^^tii^i^ 
mLxms.mtnix\>\ m^. m^^fwtmznt 

X. 0. Ol~lOfifi%T'*>0, SlKff^KHO. 

50 i-sm&xx'hh. 



(10) 
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[ 0 0 3 7 1 iJcfc, *IWB<O^^H^«ciSrfflV^t:^ 

• ^^■^-'f b' ( I TO) . w^xmij-h^shm, 

ttXf^Xi^fflV^Tf^jR^nTtlS (NESA^rif) . A 

u. pt. Ag, cummy'^hixh. f^^rffifcLT 

[00381 »:v^T. ^«l^ffi±t:|l3ttt?Jt LTJJB 
ft, A-n-hft. o-^pn-hffi. ^<7t'r3-h 

10 0 3 9} mM(7)mmtLXli. mL<iil nm 
— Ix/m. $/i)fcffiL<{i2nin~5 0 0nmt:'fc 

0 0niDOKffl*>'lf*LV^. ^rtJ. M^BStcJ; OSK-ltL 

SV^{i^^#HmT. 3 0~3 0 0'C. ^i^izntL 
<«6 0-2 0 0'C<OiaK-C«iag-r?>C: L 

[0 04 01 ^fc, mmmtmmmmti:mm'rt 

[00411 mmim<r>^(mmt ltji, mizm& 
m^tti^x\fya~y-^y^^&. ^'\rx'f<y^ 

tzmwmm^L^^^^c.WiX'cyzi-T- 4 y 

ym. ^^xf^y^m. r^ v^^yvm. ><-^-v 
'}-ymwm<rmm:ki^\.^hz.):.if'X%h. s^-r 



18 



ill^SSlcBl»L^rv^i<7)5!pmL<, t.tz. "s^wt^iZ 

mhms,im<*£\^\^<r)ff^^^zm^htvh, 

[00421 ^^wk^t vx\mtM. ^KU ( N - 

.-K'j^>r7xyfcj;ix-ec7)gi^«c. dfj (p-7x 
-vy\L~vy) teJ:i/-e<7)g^<^£. ;Ky ( 2. 5-^ 

[00431 wmm<nwmi. 'yts:< 1 1, ty*- 
tL<^j:\\ Lt:i}<'>x.mmmm<^wmiimL< 

Jil nm-lAtm. § (i>fc»i Ktt2 nm~5 0 0 n 
20 m. !^fc:ffSL<{i5nm~2 0 0nm-CJ>S. 

[00441 »:v^T\ l63tli/ct±«7«jSS<o±fc:m 

tLX^i. mizm&$tl^j:\^i)\ >{:^y^^)V^-<r> 
mi-M. Al, In, Mg, C 
a, Li, Mg-Ag-g^, In-Ag^, Mg-I 
Mg-Al-^, Mg-Li^, Al-Li 

mt Lx\iMmmm. xf^v ^ u yir^t^m^\t:>ti 

■6. 

30 [00451 

Lxmixx\^hff)\i. iL*^:)^m*-'ifcfi{W©vvo-r 

x\,^htz}tyiiz^mfi\,z\i^^t*j:*) , mi<r)mFf^!mifi 

-mzmifzmM^m^x'%h:ihi)-t,. ii\e^\iz^ 
lizmdmmxm^ffy^E l^^ 2:f^-rs ^ t 

X'th. 
[00461 

>'3>'^'ovh:/77'f- (GPC) {ciOiKUX^P 
##091 

<S^JH^3fc«=A<7)^|«> 2 , 5 -i^'^^'^;l'Jr=¥ V- 
50 eaag?, rW-^r^yPryl^bHl. 7 4ftSgS!£r, 7 
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;PTt H« >'/:^;h6«9 . 9 4 p p mfc:m4> 

[0047] ft5H^7tftA<7^ OSU^fit -eWjRffi 

[fl:i7] 

PCsHir 



OHC 



C8H17O 

{4. 2. 20x103 X'h-3tz. ^^jx^i^y^^m. 
¥;^^s*^^>*toJts^^^.e iU4 4 . 5 

^. a^^H^frAWffi^tol^T^ iH-NMRT- 
[0048] SliSWl 

<m^l-m^ 1 cO^BR> 9 - ^' oo;>< dfvy 
Sta^^3ie*|fAc7)2. OOjaiJS:. ^7^x>fcX:?y•^ 



(^-CH=CH-0-CH=CH^^^^HO 



0. 8 0asaJ<0'Jf-'>Axh=^fi^ 

[fl:i8] 




CsHwO 




1 (r)ii'^*)x^uywm.<^m-m^i 

{4, 2. 56X103 -Cfc-^^t. JK'JXf-l^y^accT^ 30 
¥^^"a*»'^>*46)tSC¥^*-&JS n (4 4 . 7 fi) o 
fc. at«5HF«3t«cltO«jStoV^T{4 iH-NMRT 
WSX^fz. 

[0049] <iaJDU'^^' V)v<r)m^ 

fc^c7)«^JR$<0^tf>^:8^«3t(*:ia^{4. ^' 
2%9uxni-^)VM.mm^WLi.\zx\^yzx-VLxn 

onmX'mn^Ltz^f<7^s3tx'^9 V)v^m^^tz. 

mi. m^\,zmii:t->Xru-v V LtzWt^^^ ViV-k 



*<Offi«Sr. 4 1 0 nrnX-ffimiMX-mh^Lt fci OIBit 
[00 50]|IS6P!I2 

<Wtl^m^2<fy^^>9-9^uyi^)V^y9\^y 

<r>\^^iiZA-:>iV^iy^yi^lV9x:t=7^ Yi~^%htl 
ti^.X-!t^-^J^W.2. 14aS?Sfcs^)^5tftAi^h 
)V:s:.ya)?).{zmm^'ttzmHinym 1 fc H t*ffi-C-& 
B*^fir^rV\ fi-^0. 84aMa5i&fl 

*»^fl«$asaiFP^3t*2<Og0jgL»fit-ecO* 

[0051 ] 

[-fbi9] 



0QbHi7 

J^C0-^-CH=CH-|^KJ1=CT-O-CH=CHj^K>i=CH-^^ 

CbH,70 



(4. 2. 51X103 X'h-ifz. ^OX^]yynm.cmii^ gtS^^ffife*2<0fl|jtt^V^r{4 'H-NMR-C 
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2 1 

ioo53immi 

ji. sit^-rttjo. mfiwi. 2<n>m9t=fwm 

1. 2J:')t)S*»->:''^. 
[OO54]##0|2 

^AU9. SSMAU. 'rUy^)l'Tfl^f\zVl. 34 
SfiSSr. ^'PO*;PAtc^j¥f$-frjt. 1. 5 6fi«S 

;cBa:«SL^v:. ^n5:«ffSaiLT, a^4. 2 0 

^. S^JH^^^lSftBcO iH-NMRX'<^' WPSrfflSL 
Jt fc ^ ^ . T;Px b KSfc:**-rs i^^^MfiytlHz 

it 17 {c^i-S^}H^3Ki*A t H«-CJ) 

ihfSJi. 9. 9 0X103 T*>-:.}t. ^UXf-Wy^ 
W«^¥l^»4H^*»^>**^/v:it¥iM^Sn{±2 1 . 1 
X'h-ytz, ^»^'mt»BC0!miz-:>\,^Xii »H-N 

[0 0 5 51 Uterus 

<m^'FWm 3 «o^«> 9 - ^' oo^ ^/i--^ ys^uy 
i 0 # <bix/c*^ AS 0.50 SftSU i: 

fz. ztii:n^m:Pii3b\.^o. m^'FmM^scm 

St¥i^^i^fi(i. 1. 14X10* Th-ofz. ^VXi- 

3. 7TS>-p^c. g[«t^H^3t^*3^7)fli^it^ov^T{J 1 
H-NMRT'SygU/c. 

>mm 1 1 n tum-cm^^ir^ibfz. 

[0 0 5 61 it«t0i2 

>iiife«?!i 3 i: 1^ timx'^-iHrmmBffymsm^^ 
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10 



40 



0. mm30)^=fwm3j;:oi>m^-otz. 

[00571 

[*11 







St4iH^3tffl 


20. 3 




14. 2 




8, 7 




8. 5 




4. 9 



[00 581 ##M3 

•^/Aigg. 56itaiiSs ^y7^';i/T;i^bKo. ea 
«gi5s 7^^7^;PT;PTtHo. eaaass:. X:?y- 

yl.-^'nn^/UAS^^mtc^lS^-fr^. 1. 0 8** 
gpco'Jf->Ax h^i^ F^#t?x^7PT/l'3-;PSIflS5r 
20 *X7h— "^Aigt i^'r^l^t KiOx3'y— oo* 
yPA^jStcSTL, Mfi-C3^a^$^v:. -flESfi 
TJcBLtlt. ^:t>'$^. xf-;UT;P3-;l^?rjDi. 

f*c2. 3 7aga{i^^lt, #A>ii:^v:S^^S5H^ 
2 0i:fl:2 It:. -ec7)5feSflljiS-fl:2 2tcS^t-. fflv^:t 

30 -^UTV^S. 
[00591 
[it2 0 1 

OCeHt/ 



CsHi/O 



[fl:2ii 



[fl:2 2i 



CbHitO 

-CHO 



[ 0 0 6 0 1 lligp!14 

<^^H^3e«c4i^jS>##eil 1 •m^.fl.fc^X*::^ 
•^AJg ( I ) 10. emMM. ^ Vy9)VTtVf\:. H 

0. emM.u. y'vy-9)vr)\rft.Yo. eaaa?:. 

x^y-y|/-^ao*;PAS^SjSEt:^»$-frfv:. 1. 
1 7aSg?cO:h h y r^Ax hdf K^^rtrxf-;t-T;Pn 
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ff)RStMmz 1 - hrpyx?;P''NVi^ t H i . sttMgpco 

•> AX h ^ >- K S: if tf x^yl^Tyl'rj 

{cj&TL. SaT3i$iai:-&?-«:. -SSffl-CJSSL 

xyts^jg?^, ZtilZJi'f-)UTfUa-)i'^Mtmm 10 

b;l'X>'fcxf-;Pr;l^3-;U5rlBv^TB£t^S2:fr 

ig'3)gL#fittH>l£<^2Oi:'(b2 1-ei>0. ^<^^ 
18JS{il-tr^ri;i/-C*2.. GPCti Ofl^.tut. it 

2. 9x103 Tj>-?fc. mm^mmiAmmz-^ 

trioT, 4 0nin<0Ji;?»nTOffiS:#<t!t;y7:^a 
Kt. ni^'J {fi-h'=.)Uil)W<'/~)l') (0.TPVC 
z) Owt%^'OD;^^t'AS}g5rfflV^T. r-f y 
ty/t J: 08 0 nm<7)S[;^^-C(K)^t:t. <>:t#'^*ut 
S^H'«3t*4<7)l. 0wt%Wl/xy^5rffl(,^T. 
xhry3-hCJ:<9 5 0nm<^ji;^iL-e^Uv:. iJcv^ 

T\ ^n^iSffiT 1 5 o-c-c' 1 uz^. m^m 

(Alqs )5rO. 1—0. 2nm/scOjiS'C7 0n 
mmmUz, fi^K. -e<^±tC|^fcLTTyl-S-'>A 30 
-Uf-'^A^ (A 1 : Li =1 00 : Ififttt;) ^ 1 * 
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*oonmmmLx^ELm^iimit:. mmff)t^ 

OS^»i-r'^T8X 1 O-6T0 r rJJlTT'S.o7t. C: 

i7)5gi^t:«£E8. 2v^:maLtitz^.mmmm2. 

5inA/cm2 »Jg23 3cd/m=' CO 

9.32c d/A-C*>^/v:. »J^«JJ0r^??JS{cJt«?« 
LTV^/C, $<ife:. iCOS?2:SffiS[SJS2. 5mA/ 

x-mmmLtzt:!^. wrcombs. 3v. » 

]S«2 3 3 c d/m* T'ftoyt*^ 2 0 0^^Wi« 
ffil 1. 3V. »S1 65cd/m2 . SOOBfSfttC 
{imi2. 9V, mS.1 38 c d/m^ X'h-yfz.m 

mizmmmito. muzmm^mLmxt-yxr 
0. 4ooi^»)3^fl:{iJj{rii:iiwt=Sr->i'::. »jS 
WmS.<7)^<mmtz^j:l^cr>f^i t?>Zbizi*) 

^m^^MM-^tz, ^^m^im i o o o i^tas 

[0 06 21 itlSi*ll3 

i^frf^iSL/::, Zffym^fizm&i 0 . svimattib 

17 0cd/m2 <OlfSfe«OEL^3fe!)««^Sil7t. Cl 

ffmrmmmi. e. scA/Axh-ytz, mmm 

\S^^mz\mLX\^it. ^hiiZ^ 

W<03BIS{± 17 0c d/m2 Th-otiiK 1 5 OE 

[00631 
[^21 

















(V) 




(cd/ ) 


(cd/A) 






8. 2 


2. 5 


233 


9. 32 


1000 




10. 0 


2. 5 


17 0 


6. 80 


15 0 



fz^E {± . imm 3 i7)S^H^5e(*c w^riSE 4o 
[00641 m&m5 

;PxbHc7)fti>0tl9-r>'h7;l^bH$rl. 6 18 

mmi\^fzm\immAtmwizm>^^. s^^^ 

PII*^^,fl^^fl.&»5H=«*f*5OS0ML#fiti'fh2 
0 , fl: 2 1 T-fc 0 , ^<?)*3gfflji<± 9 - r y h U yl'T-ft 



t. ^^^^^3t«£5c7)lijtt:oV^Ta I R. • H-N 
<«^^j£fe ctl^«>^iH^ffi7l£*4<7)ftb •) fc, 

^iH^«t 5 ^fflv ^fz\mKmw\4 1 mmiz^E 
i^m=F^f\F^Ltz. zcm'Fi:^m^m^2 . smA/ 

cin2 -ClBi)L/cti5, «C08SJi82. 5 c d/ 

x'mmmiz^j:'^t:tz^i:9mLx. ^m^imeo 

Of^^tMM':>tz. 
[00651 ^«?«6 
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inti. ^^i^m^eff) •H-NMRX'<.^h;p$-ii 

6 COS 0® L*ffliBiiE<0^1:2 Obit 
2 1 Tfc 0 . -fcOJfeS^SJgJi 2 - 7;l-3r ^::^;P-CJ> & . 

3. 0X103 -Cfc-pTt. 10 

ti. mm^FfmMe(r)mmiz-o\.^xii i r. 'h-n 

MRTHIgUJt. 

<*^<Of^j£fc J:t^M>SiH=«3t*4 coftb "5 tc. 
S^}H=^3fe*6Srffli-^^v:liW{i^SSM4 tmmiz^E 
LS^$rf^i£Uc. C:«7)S^S:^S8gS&S2. 5 mA/ 

liSWtc^oJtfci^i&j'HfL-C, ^«3f^Jil52 5 0 
[OO6 6]»660II7 

L3tt^^. T7l-rbHSk:i3|fc-rS>-:J^-^;Hil.A,ii 

I) M L#fi[{ifi£cofl:2 0 t-fk2 1 T-j) 0 . -e*^* 
3Slijt«2-dfyy;i'T'J)a. GPCtriOli^iiJt. 

gt^^JH^®3tfr7«^'JX^UVm®<oa^l^^FFfi 30 
Ji, 3. 0X103 Tfto/^:. ^:a^3bt(*:7c7)«jt 
tCOV^TJilR. iH-NMR-cmt/^. * 



©^a^^«£7&jBv^!tJ3H±iiJfe«?i4tiiatc^E 

LS^^f^^L/i. ;i^^^^S€^lgS2. 5inA/ 

c x-mmt^^tz^. mi<7)mmi 132c d/m 

[0067]||JfeM8 

<S^iFF«3t*8 (?>^jS>^«^ 4 T' 1 - e y;&;l'>'N' 
yPrb K<OfW?'5fc4 h^f >"<.>'XT;PTb H 1 . 

iH-NMRX'<i^'h;PSraiSt3ttc:6, TfUr^V 

'fb2ot^2i-cfco. ^<r>^mmii4-^h=>ci^y 

8<D:!i^VXi-Uy^(7m'^mi^'fMii. 4. 0X10 
3 -e-feofc. ^iH^®7t{<s8w:ffijSfc:ov^-c<iiR. 
iH-NMRTSigLt. 

<mi-ffmmiiixmm>'&^t^f^^3(^4 coftt> d 
«iH^<4t8 ^m\^itm\mim4 1 mmizmkE 

LS^^fl^^L/c. ^i?5S^2r^ac£|gJK2 . 5 mA/ 
cm2 t^BLfcti^. %)l«C0»Jg«187cd/m 

^ xS)-yi^. mmcofsrmmi^tti>izA^^<^j:-} 
fz. tfz. mm4tmmiz^ m&co&Tipimmx' 
mmmi,z^':>tit:i^^9mLx. ^^m^im35o 

[0068] 
[^3] 





(mA/cm* ) 


(c d/m« ) 




S^)^FS3tff 5 


2. 5 


82. 5 


6 0 0 




2. 5 


17 1 


250 




2, 5 


132 


2 0 0 


fiiyT3tJ6fr 8 


2. 5 


187 


3 50 




2. 5 


17 0 


15 0 



t\ mifzELimti^Lfz, 

[OO69IIIS60i|9 

bKt>fy7^';I^T;l'TbKi7)ftbO{-. xUyrJ'/WT 
/Prb Hco;^^S: 1 . 2ftfi^fflv^)tJ^^^'^{illife0^4 tlsISSSO 



^iH'^3b«t9<0 iH-NMRX'<.^' V)V^m&\^fzt:L 

tz. m^ffmbmrnms^t^. ^^jh^(*9<7^o 

jSL#{4«ffEc7)fl:2 OT'fc 0 . ^(n^fW^Mi. 1 - tr 

9c7);tfJX^W'y!^c7^^%M-^att, 2. 6X10 
3 T-fcofc. Si©«^m3fe*9cO«jSt'?i^rJ±I R. 
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Lmf-irt^mtt:. Zmf-?:^mm2. 5mA/ 

c x-fmuzbz^. mnimmii 1 4 9 c d/m 



2 T*o^. »iS<^TS[S{ii^ttt>fc:^h$<^o 

[00 70] mmmio 

<^^=iFmm 1 0 <^&>mm9X' 1 - ti^ yTfrn- 
1 . 0 esasiJfflv ^tm*iiistM9 1 mmz^^ 

■fr. S^}H^3fe* 10^1. 2mAm^fz. m^lFWt 

f4slOcO;KUX^W'y^»<7)Sl¥^iH^fttt. 4. Ox 
103 t'^ot. ^^H^3t*10c7)ffijtfco(,^Tfi* 
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*IR. iH-NMR-cmgL/v:. 

ftiH^* 1 0 i:m^^:n:[mim&m4 b mmiz^ 

EL^-f^f^)«L^. Zmf-i^mm&2. 5mA 
/cm2 TiBKlUvifc^^. *)«iO»S«180cd/ 

T-iSiSWtc^oitfc^^^^WfLT, ^Je»tfe{±*!;4 0 
Oi^fc^Soyt, 
[0 07 1] itiRM4 

<^^P<Ofi^«fc J:tfPfilli>K^«3Kft4 <OfU> 0 tc, 
a:>H^«tB ^fflv^tWWilliSP!l4 fc |^ttt*«E 
L^^Srfl^^Uc. .I«*^5:SffiE?gS2. 5mA/ 
c m2 T-ffiij Uv: t C: -5 . 1 7 2 c d/m 

fc. iiififi«i4fc^«»c, n^mTij^mB&x' 

[0072] 
[^4] 



10 



20 





(mA/cm* ) 


(cd/m* ) 






2. 5 


149 


1000 




2. 5 


180 


400 




2. 5 


17 2 


300 



zc^xoiz. mmm9. io(7)mmm¥9. los- 

0!l4OS^H^ffit*B<OW«ELS^J:Oi. 
[0073] 

imi(m^} ^^f^m^frnmi. ^^^^^ 
LTi^s±. ^mmiz«{m-ch*). ^^^mtix^^ 

mmtLxm^-^hztii-v^h, ttz, 



m.tLxmL<mx^^i> 

[01 ] ^mmmm4\izmhmp^v9Y^)v^ 

;f.v-fe>'X^^^2. 5mA/cm* T-^ffiSLTt^ 
( 5 0 OeS*T'C7)||«W±. mgffl^^KL. 5 0 0-1 
) . 
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